Abstract. Networked control system is a subject of integrated computer technology, automatic control, communication technology and optimization theory, the effects of network scheduling on the property of network control system is a hot issue in the research of international academic circles in recent years. This paper introduces the basic composition and network control system schedulability analysis method, puts forward a network dynamic scheduling theory improved by real-time scheduling theory-Earliest Deadline First (EDF) dynamic scheduling algorithm. And the construction of multi loop networked control simulation platform based on CAN network using Truetime and Simulink toolbox. Simulation results show that, the earliest deadline first dynamic scheduling algorithm can make the performance of each loop controller in the uncertain network environment optimal.
Introduction
The Network Control System (NCS) is a system that communicates information between the nodes (sensors, controllers, and actuators) that share the communication or control the network to achieve spatial control to control the controlled object [1] . Because each node competes with the network resources, and the load capacity and bandwidth resources of the network resources are limited, the attribute of the task information in the process of information interaction is always uncertain. The nodes in the network to transmit data information and collision, there must be information transmission priorities, collision problem by introducing effective scheduling strategy to solve the information transmission network problems occur, can improve the effect on the performance of the control system of [2] . This paper uses the CAN bus as the network environment, the earliest deadline first ( [3] Earliest Deadline First EDF) scheduling algorithm to handle the task attributes of network environment and the task execution process in the uncertain problem, through the analysis of scheduling and dynamic scheduling strategy on the network, and using True Time and Matlab-Simulink simulation tools of common network system simulation control, analysis of scheduling strategy to improve the network environment, the simulation results show that the performance of EDF scheduling can effectively improve the network control system.
Analysis of Dynamic Scheduling Algorithm with the Earliest Deadline

Overview of Network Control System Scheduling.
NCS network scheduling and CPU real-time scheduling are similar, and there are limited shared resource constraints. At the same time, it is necessary to allocate shared resources for concurrent tasks, periodically stimulate tasks and meet the deadline requirements of [4] . In network scheduling, the competitiveness of each node to network resources corresponds to the CPU memory resources of CPU real-time task scheduling. It controls the messages that are uploaded to the network by multiple nodes in the local network and the multiple processes to be processed in the CPU processor. The dynamic scheduling theory of networked control systems is studied and the real-time scheduling theory of CPU can be used to study the scheduling problem of information during network transmission [3] . Fig. 1 Network transfer task time parameter (1) The end of the reception i a : packaged information, beginning to enter the queue waiting for the queue to be sent.
Network Transmission Task Parameters.
(2) The starting time of the sending i s : the time after which the information to be sent will be packed and transmitted. affects the performance of network control system.
EDF Dynamic Scheduling Algorithm.
According to the real-time computer system, preemptive EDF algorithm proposed by [4] Liu and Layland, and gives the schedulability judgment as follows: in a real-time computer system, CPU memory resource is fixed, each internal process contains different real time tasks, according to the CPU scheduling algorithm of real-time priority ordered processing each task among them, CPU; according to the dynamic allocation of task length distance deadline priority task; when the task deadline when the length of the shorter distance, the task has a higher priority; on the contrary, the longer distance. The lower priority task. The theory is extended to the research of networked control systems, and a EDF scheduling algorithm based on networked control systems is proposed. The application research shows that the algorithm is the best dynamic priority scheduling algorithm.
In the network control system, n non-preemptive periodic sampling tasks (i = 1 indicates the highest priority according to the decreasing priority of the task, i = N represents the lowest priority), if for all i = 1, 2, 3 meet: 
t i i n h t h t c c t c h
There are four loops for the multi-loop network control system. The time attribute (unit: ms) of the transmission task is as follows: 
When i take different values, can meet
. Therefore, the theorem we can see that the task set can be scheduled.
Experimental Simulation and Result Analysis
Construction of Network Control System Simulation Platform.
A network control system simulation toolbox developed by The Lund University Institute of Technology and Anton Cervin and Dan Henriksson and other scholars: Truetime, which can support real-time simulation control and network scheduling, followed by a simulation of network transmission delay, network parameters on the performance of the control system of other aspects, so as to provide a basis for the simulation of networked control system. Simulink and Truetime toolbox are used to build a three control loop network control system simulation platform. Simulation model shown in Fig. 2 , three identical DC motor model and the corresponding PID controller in the same CAN network environment. The controller, the actuator and the scheduler adopt the event-driven mode, in which the dispatcher is driven by the internal three-stage sampling module, and the sampling period is 1 2 3 2 , 5 , 7 h ms h ms h ms    .
Fig. 2 Simulation model of networked control system 3.2 Simulation Results.
EDF dynamic scheduling policy, interference nodes and scheduler, controller and other nodes scheduling, as shown in figure 3 . The dynamic interference nodes occupy the network bandwidth, the highest priority, the scheduler node and controller node and actuator nodes are not idle on the network to send data, but according to different data transmission control loop length distance deadline to send priority on their dynamic adjustment. Fig. 3 , the spike in the data transfer sequence diagram of the sampling module in the scheduler is due to the contention that the node and the higher priority node simultaneously contend for network transmission rights. Fig. 4, Fig. 5, and Fig. 6 , it can be seen from the figure, the cyber source is limited and unstable, EDF Dynamic Scheduling Considering the urgency of different loop data, so it can make the system performance have been greatly the improvement.
Conclusion
Network scheduling affects the performance of networked control systems or to a great extent, which is under the environment of network, the nodes of multiple control loops in the common occupation of limited cyber source distribution, cyber source reasonable and how to determine the priority of data packets is the main problem facing network control system. In this paper, the real-time scheduling theory is applied to the network control system, which leads to an optimal dynamic priority scheduling algorithm -the earliest deadline-priority dynamic scheduling algorithm. The algorithm can be dynamically allocated according to the length of the scheduled task deadline Task priority, with strong environmental adaptability. The simulation results show that the algorithm can improve the stability of the network control system in the network control system.
